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1 . A method of pred/cting performance of a customer line 
for data transmission, comprises: 

measuring electrice/ properties of the customer Une from 

a central location; . ^ . . 

identifying a lin/ model for the customer line from the 

measurements ; 

identifying a mc 
with the line, the m^ 

the selected modem; . , 

predicting performance data for the customer Ixne when 
operated with the /selected modem by combining the line and 
modem models. 


^dem 
/and 


.em model for a modem selected for use 
model providing performance data on 


2. The me/hod of claim 1, wherein the performance data 
15 comprises a dat^ transmission rate. 

3 The rtlethod of claim 2, further comprising: 
predicting whether the customer line is disqualified for 

data transmissfion; and 
20 wherein /the act of predicting performance data xs xn 

response to predicting that the line is not disqualified. 

4 Je method of claim 1, wherein the act of measuring 
includes uJing the measurements to evaluate at least one 

25 admittance If the customer line at a plurality of frequencies. 


5. 

includes 
customer 


L method of claim 4, wherein the act of measuring 


■inding at least two of Ytr; 
^ine . 


Y,g, and Y,g for the 
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6. The method of cl/im 5, wherein the act of identifying 
a line model comprises: 

determining a frequency dependent attenuation from the 

admittances; and 

determining a normalized line length from the frequency 
dependent attenuation. 


7. The method of /claim 4, wherein the act of identifying 
a line model comprises/: 

determining whether the customer line has a bridged tap. 

8. The method ^f claim 1, wherein the act of identifying 
a line model includfes finding a frequency dependent line 
attenuation from the/ measurements. 


9. The methofd of claim 1, 
wherein the ac± of measuring includes driving the customer 
line with a signal at a plurality of frequencies; and 

the act of iAentifying a line model includes evaluating 
a property of tfe customer line for frequencies high with 
respect to the frequencies of the signal 


10. The rtlethod of claim 1, wherein the act of measuring 
includes finddAig a noise level, a capacitance, and frequency 
dependent admittances for the customer line. 


11. Th4 method of claim 2, wherein the modem model 
indexes predicted data rates by an averaged normalized line 
length and k noise level of the customer line. 


5 line; 


12. A/nethod of spee/ qualifying a customer line for data 
transmissito, comprises ; 

identifying a proxwin a cable carrying the customer line; 
performing one-ended electrical measurements on the proxy 
d 

predicting a dat^a rate for the customer line from the 
measui/ements , 


:9, 


^ 13. The method of claim 12, wherein the act of predicting 

\y) 10 a data rate furthey comprises: 

identifying ^ line model for the proxy line from the 
measurements; 

identifying /a modem model for a modem to use with the 
customer line; OTid 
15 combining /:he modem model with the line model to obtain 

the data rate 


14. The/ method of claim 13, wherein the act of 
identifying a/ line model includes finding at least two of Yt^/ 

20 Yj-g, and Ytg f^r the proxy line at a plurality of frequencies, 

15. T^e method of claim 14, further comprising one of 
inferring a/mix of wire gauges and inferring the presence of a 
bridged tap from the found admittances. 


25 


16. /The method of claim 14, wherein the act of 
identifying a line model includes finding a frequency dependent 
line attenuation from the measurements. 


30 
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17, The method of cAaim 12, 

wherein the act of lyerforming includes driving the proxy- 
line with a signal havinrg a plurality of frequencies; and 

the act of identifying a line model includes evaluating 
a property of the proxy /line for frequencies high with respect 
to the frequencies of tthe signal. 

18. The/ method pf claim 12, wherein the modem model 
indexes predd/cted data rates by an averaged normalized line 
length and a /noise lefvel of the customer line. 



20 


19. A/method op marketing telephone lines to customers, 
comprising^ 

speefl pre-qualtfying a plurality of the customer lines 
using one-ended electrical measurements performed from a 
central /location; ^nd 

setting billifig rates of at least a portion of the lines 
at pr/ces that djepend on the speed qualification of the 
portiyOn. 

20. Thqr metfh od of claim 19, wherein at least a portion 
of the actyfe speed qualification include performing 
electrical rfieasiirements on a proxy line. 


25 21. The method of claim 19, further comprising: 

monitoring a portion of the customer lines after being 
placed in servfice by 

repeatedly performing one-ended electrical measurements 
on the portion; and 
30 determining new data rates of each line of the portion 
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from the repeated measurements. 



22. The method of claim 19, wherein each act of speed 
pre-qualif ying, comprises : 

5 measuring el/ectrical properties of one of the lines from 

the central location; 

identifyincf a line model for the one of the lines from the 
measured electrAcal properties; 

identifying a modem model for a modem to use with the one 
10 of the lines, /the modem model to provide rate data on the 
selected modem; and 

predicti/ig a data rate for the one of the lines when 
operated with the selected modem by combining the line and 
modem models/. 
15 / 

23. The method of claim 22, the act of speed pre- 
qualifying /the one of the lines further comprising: 

predicting whether the one of the lines is disqualified 
for data transmission; and 

wherfein the act of predicting a data rate is in response 
to predicting that the one of the lines is not disqualified. 

24 J A i/ethod of marketing telephone lines to customers, 
comprising: 

speed / qualifying each customer line from one-ended 
electrical/ measurements, the speed qualifying classifying the 
lines for /either high speed service or low speed service; and 
(Offering the high-speed service to at least a portion of 
the c^st^mers in response to the portion having lines qualified 
30 to support high-speed service. 


20 
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25. The method of claim 24, wherein each act of speed 
qualifying comprises: / 

measuring electrical properties of one of the lines from 
the central location/ 
5 identifying a line model for the one of the lines from the 

electrical properties; 

identifying a/modem model for use with the one of the 
lines, the modem Tr|bdel providing data rates for the selected 

modem; and / 
10 predicting af data rate for the one of the lines when 

operated with thfe selected modem by combining the line and 
modem models . / 

26. A metMod of marketing telephone lines to customers, 

15 comprising: // 

speed prJJqualifying each line for high-speed service or 
low- speed serf ice by using one-ended electrical measurements; 

and / / 

connectyiAg at least a portion of the lines qualified for 
20 high-speed ietvice to customers requesting high-speed service 
in response tto receiving said requests. 

27. The method of claim 26, wherein each act of speed 
pre-qualifylng comprises: 

25 measur/ing electrical properties of one of the lines from 

the centra]/ location; 

identifying a line model for the one of the lines from the 
electrical/ properties; 

identifying a modem model for use with the one of the 
30 lines, thJ modem model providing transmission rate data on the 


selected modem; and 

predicting k data rate for the one of the lines when 
operated with tme selected modem by combining the line and 
modem models . / 
5 L 

28. The riefeltod of claim 27, wherein at least a portion 
of the measurements are performed on a proxy line. 

29. A system for characterizing performance of customer 
10 lines for daua transmission, comprising: 

a computer; 

a telemiony switch coupled to a portion of the lines and 
adapted to connect the portion to a network, to perform one- 
ended electrical measurements on the portion, and to transmit 
15 the measurements to the computer; 

a measurement unit coupled to the switch and computer, the 
unit to make the measurements on a selected line in response to 
receiving /a command from the computer, the computer to predict 
data rates for the selected line from the measurements. 
20 / 

30. / The system of claim 29, wherein the computer is 
adapted jco : / 

ideptiiEy a line model for the selected line from the 
measurementts thereon; 
25 idJentAfy a modem model for use with the selected line; and 

predict a data rate for the selected line when operated 
with tile selected modem by combining the line and modem models. 

31. / The system of claim 30, the computer being further 
30 adapted/ to: 
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predict whoftner the selected line is disqualified for data, 
transmission from the measurements thereon. 

32. The/ system of claim 30, wherein the computer is 

5 adapted to: / J 

determdA^Ha^ dependent attenuation from the 

measurements ^jtnd 

deterAinJ a normalized line length from the frequency 
dependent /attenuation . 

10 / 

33. Thi system of claim 30, wherein the computer is 
adapted to cimmand the measurement unit to order measurements 
on proxy liries and to predict data rates for a portion of the 
customer liAes by using the measurements on the proxy lines 

15 / 

34 . A program storage device encoding an executable 

program fol a method of speed qualifying telephone lines for 
data trans/nission, the method comprising: 

measJring electrical properties of a customer line from 
20 a central /location; 

identifying a line model for the customer line from the 
measurements ; 

identifying a modem model for use with the line, the modem 
model providing data rates of the selected modem; and 
25 predicting a data rate for the customer line when operated 

with the/selected modem by combining the line and modem models. 

35/ The device of claim 34, the method further 
comprising; 

30 prfedicting whether the customer line is disqualified for 
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data transmission;/ and 

wherein the act of predicting a data rate is performed in 
response to predi/cting that the line is not disqualified. 

5 36. The device of claim 34, wherein the act of measuring 

includes finding at least one admittance of the customer line 
at a plurality pf frequencies by using the measurements. 

37. The device of claim 36, wherein the act of measuring 
10 includes finding at least two of Y^^, Y^g, and Y^g for the 

customer line/. 

38. The device of claim 36, wherein the act of 
identifying a line model includes finding a frequency dependent 

15 line attenuation from the measurements. 

39. The device of claim 36, wherein the act of 
identifying a line model comprises: 

determining a frequency dependent attenuation from the 
2 0 admi 1 1 ancp s ; and 

determining a normalized line length from the frequency 
dependent attenuation. 

40/ The device of claim 34, wherein the modem model lists 
25 predicted data rates by averaged normalized line length and 
noise level of the customer line. 

^1. The device of claim 40, the method further 
comprising : 

30 modifying the predicted data rate in response to a value 
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of one or more quality parameters, the values characterizing 
the selected modem. 

42. Tne device of claim 41, wherein the parameters are 
5 selected flrom the group consisting of impulse noise 

compensatidn, noise floor, echo compensation and phase 
instabilit-t compensation. 

43. /The device of claim 34, the method further 
10 comprising: 

identifying the customer line as a proxy line for a second 

telephond line; and 

predicting a data rate for the second line from the data 
rate prepicted for the proxy line. 
15 / 

441 A method of determining the attenuation of a 
customer's telephony line, comprising: 

performing a plurality of one-ended measurements of 
frequency dependent admittances of the customer's telephony 
20 line, the measurements being performed in a first frequency 
range ;/ 

processing the measurements by a set of logical decision 
treest and 

kdjusting values of a frequency-dependent attenuation for 
25 an average telephony line to predict an attenuation of the 
customer's telephony line in a second frequency range, the act 
of Adjusting being responsive to results from the logical 
deci/sion trees. 

30 I 
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45. The met/hod of claim 44, wherein the act of performing 
includes findind at least two of Y^^, Y^g, and Y^g for the 
customer's telephony line. 



5 46. A metihod of determining performance of a customer 

telephone line/ the line having both a tip wire and a ring 
wire, comprisipg: 


driving ©ne of the two wires with a first alternating 
voltage at on® end and the other of the two wires with a second 
10 voltage at tlae same end and measuring voltages between each 
wire and ground while driving the two wires; 
p driving the other of the two wires with a third 

alternating/ voltage at the same end and the one of the two 
lr\ wires with/ a fourth voltage at the same end and measuring 

15 voltages between each wire and ground while driving the two 
wires; / 

hj driving both the tip and the ring wires with a fifth 

;L alternating voltage from the same end and measuring voltages at 

J; the tip and ring wires while driving both wires; and 

iy 20 determining admittance Y^g at a plurality of frequencies 

'f: from thJe measured voltages. 

4^ The method of claim 46, further comprising: 
determining an apparent length of the customer line from 
25 valuefe of said admittance at a plurality of frequencies, 

MS. The method of claim 46, further comprising: 
/ determining whether the customer line has a bridged tap 
frora values of said admittance at a plurality of frequencies. 
30 / 
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49. The method of claim 46, further comprising: 
determining the remaining admittances Y^g and the 
admittance Y^^ at a plurality of frequencies from the measured 
voltages. / 
5 / 
^ 50. The method of claim 49, further comprising: 

I determining a frequency-dependent attenuation of the line 

from the measiiired admittances. 

10 51. ThJe method of claim 50, further comprising: 

predicuing a data rate for the line from the attenuation; 
and / 

adjusting the predicted data rate in response to a rating 
of a gaug^ mix of the line. 
15 / 

52. / The method of claim 50, further comprising: 
determining whether the customer line has a bridged tap 
from values of said admittances at a plurality of frequencies;, 
predicting a data rate for the line from the attenuation; 
20 and / 

adjusting the predicted data rate in response to 
determining that the customer line has a bridged tap. 
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